Recently, Briles et al. (1) demonstrated by classical genetic testing within fully pedigreed families that a portion of the restriction fragments revealed in Southern blot hybridizations by chicken major histocompatibility complex (MHC) class I and class II probes is contributed by alleles within a second system of MHC-like genes that are genetically independent of the chicken MHC, the B system. The second system, designated Rfp-Y, was subsequently shown to correspond to cosmid cluster II/IV in the molecular map of chicken MHC genes (2, 3, 19) , and hence Rfp-Y contains at least two MHC class I and two MHC class II loci along with a c-type lectin gene (17.5 ) and a gene (17.8) of unknown function (4) .
Rfp-Y haplotypes are commonly found segregating in a variety of breeding stocks including experimental lines in which B system haplotypes have been fixed by selection. Although not direct evidence for function, this residual and commonly occurring polymorphism suggests that genetic variability in Rfp-Y system genes may be related to fitness.
Attempts to link Rfp-Y with other genetic markers in two reference mapping populations (5, 6) failed to demonstrate an association between Rfp-Y and any of >400 markers (4) . A
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possible chromosomal assignment of Rfp-Y became apparent in a study of the Cornell Trisomic strain of chickens; a strain trisomic for chromosome 16 , the microchromosome bearing the B system of histocompatibility and the single nucleolar organizer region (NOR) in the chicken genome (7) . Enhancement of the intensity of the restriction fragments associated with Rfp-Y in aneuploid members of the Cornell Trisomic strain suggested that Rfp-Y might be located on chromosome 16 even though no assignment was evident in conventional linkage tests. Experiments described in this report were carried out to test this hypothesis.
MATERIALS AND METHODS
Animals. The chickens used in this study included the Trisomic (7, 38) , PNU (8) , and mono-PNU (9) strains from Cornell, UCD line 331 (10), UNH 6.6-2 (11) , and a portion of family A186 as described (4) . Various studies have shown conclusively that the MHC or B complex of chickens maps to a microchromosome that contains the 18S and 28S rRNA gene cluster, which is the nucleolar organizer region (NOR) (2, 7, 12, 13) . The single NOR contains about 145 copies of the rRNA gene, occupying some 50-70% of this microchromosome (12) . MHC class I, II, and IV (B-G) genes have been detected on this microchromosome (13) (14) (15) (16) or molecular genotyping (17) .
Abbreviation: MHC, major histocompatibility complex.
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Southern Blot Analysis. Probes included a cDNA clone B-LBII (18), 18.1 (4, 19) , a rDNA probe (20) , and an 800-bp EcoRV subclone from cosmid c1313 (2) . Southern blots were prepared as described (4) .
RESULTS
Rfp-Y Haplotype Segregation in the Cornell Trisomic, PNU, and Mono-PNU Strains. Although failing to show linkage with the B complex (1), the possibility that the Rfp-Yclass I and class II genes might be located on the B/NOR microchromosome had to be considered when it was observed in Southern blot hybridizations that the intensity of MHC class II gene restriction fragments associated with the Rf-Ysystem increased with increases in copy number of the B/NOR microchromosome in trisomic and tetrasomic chickens. The observation that first suggested the Rfp-Y genes might be associated with chromosome 16 was made when comparing the pattern of MHC gene restriction fragments from an individual tetrasomic for chromosome 16 with those of disomic members of the PNU and mono-PNU strains (Fig. 1A.1 ). While the chickens in this test with a MHC class II probe, B-LBII, were uniformly homozygous for the B s haplotype, as determined by blood typing and supported by the uniform presence of a 4.3-kb Bgl I restriction fragment ( Fig. 1A.1 , the 1.9-kb Bgl I fragment is monomorphic), the Bgl I restriction fragments of 9.5, 9.0, 6.5, 6.0, and 5.5 kb associated with Rfp-Y haplotypes were found to be segre- A.1 gating. Among the samples from the disomic individuals of the mono-PNU and PNU strains, the intensities of Rfp-Yassociated bands are relatively uniform. This is particularly apparent when identical restriction fragment patterns are compared, such as the seven patterns labeled 1/5 and three labeled 3/5 in Fig. 1A.1 . In contrast, the pattern from a tetrasomic individual exhibited enhanced intensity not only for the 4.3-kb restriction fragment typical of class II B system genes and the monomorphic 1.9-kb fragment but also for three out of four restriction fragments associated with Rft-Y (Fig.   1A.1) . The enhanced intensity of bands associated with Rfp-Y suggested that there might be an increase in copy number of the Rfr-Y system in this tetrasomic individual.
To interpret the various patterns of restriction fragments revealed by the B-LBII probe in the Bgl I-digested DNA from the Cornell strains in terms of individual Rfk-Y haplotypes, additional hybridizations were carried out with DNA from a number of families within the Trisomic strain. Segregation of the fragments within these families (data not shown) defined four Rfr-Yhaplotypes, Y1, Y3, Y5, and Y6. Yl and Y3 have been described (1) and are defined by cosegregation of 9.5-and 6.0-kb and 9.5-and 5.5-kb bands, respectively (1) . The Y5 and Y6 haplotypes, to our knowledge, have not been described and are defined by the cosegregation of 9.0-and 6.5-kb and 9.0-and 6.0-kb bands, respectively. With the number of haplotypes and their patterns determined, the five patterns of restriction fragments present in (Fig. 3A) and the patterns revealed by the 800-kb EcoRV probe (Fig. 3B) , thus allowing cosmid cluster III to be assigned to the Rfp-Y system. Moreover, the Bgl I restriction fragments to which the 800-kb EcoRV c/13 subclone hybridized were predominantly of 9.5 and 9.0 kb, two of the restriction fragments also revealed by the B-LBII probe (Fig. 3) , indicating that the 9.5-and 9.0-kb fragments likely With the location of Rfp-Y on the MHC/NOR microchromosome established, a point for highly frequent recombination must necessarily lie between Rfp-Y and B to account for the lack of observable linkage. To test for possible high rate of recombination between the B system and the NOR, genetic analysis was performed with chromosomes marked for both regions (22 
